Abstract: This paper addresses sustainable consumption as a way of contributing to the implementation of sustainable development. In order to introduce our reflections, the paper deals first with microeconomic consumer theory. The main aspects of neoclassical consumer theory are briefly outlined, and some recent theoretical reflections are introduced to better understand consumption patterns, In the second part of the paper, two propositions stress that production and consumption both have environmental impacts and, therefore, can both contribute to improve the state of the environment: the Ehrlich-formula on the one hand, and the distinction between eco-efficiency and sufficiency on the other. We then discuss some possible improvements of the economic functioning that take into account the role of both the producer and the consumer. Information is proposed as the main transmission mean between the two economic actors.
Introduction
In neoclassical microeconomic theory, the consumer is viewed as the basis of all other economic activities: the state acts to protect the individual and the consumer; industry and agriculture respond to consumer demand (Weskamp, 1995) . Following this argument, the consumer is the starting point for sustainable development. Another point adds to this idea: the consumer is the source of environmental degradation -directly, because he creates waste, uses energy, etc., and indirectly because demand spurs on the (sometimes polluting) activities of industry.
Several key questions must be asked when thinking about more sustainable consumption. How can consumption itself be understood? What are the environmental impacts of current consumption patterns and how are these impacts produced? How can sustainable consumption be defined and what would be a level of sustainable consumption? How can sustainable consumption be reached and which actors need to give impulse?
In this paper, we deal with two of these questions, starting our analysis from an economist's perspective. First, we discuss the way in which the consumer is seen in Copyright © 2001 Inderscience Enterprises Ltd. neoclassical economic theory and suggest some ways of improving this representation, which is often perceived as too vague. Secondly, we take a look at the other aspect of the economic system: the firm and its role in (sustainable) consumption. Thus we address the question of which actors should/can contribute to more sustainable consumption. Both analyses help us (a) to improve our understanding of the functioning of consumer society, and (b) to formulate possible ways of promoting more sustainable consumption patterns.
Consumption and the environment in economic theory
The aim here is to provide a better understanding of the economic analysis of consumption in order to draw pathways to sustainable consumption patterns. Economic analysis emphasizes the subordination of producers to consumers, whose preferences constitute the ultimate justification of the economic system. It is therefore interesting to shed some light on the bases of consumer microeconomics in the perspective of sustainability.
Sovereign consumption
In neoclassical economic theory, consumption is broadly defined as the only way to provide utility and fulfil material needs and wishes. The ultimate meaning of life is seen as the sum of consumer behaviour.
The Homo oeconomicus is defined by individual utility maximization, and the only source of consumer behaviour is optimizing rationality: the individual makes choices on the basis of maximizing utility under certain constraints. The consumer is equipped with a given set of preferences and complete information, and is capable of classifying all sets of goods and predicting his future demand. Every social relation in traditional economic theory is exclusively of economic nature, i.e. concerns exchange between free and equal individuals.
Moreover, the Homo oeconomicus is a never-ending consumer: satiation is represented for particular goods by decreasing marginal utility, yet it is never reached for consumption in general. An increase in income shifts the budget constraint and thus enables the consumer to attain a higher indifference curve. This means that decreasing marginal utility concerns each particular good, but not consumption as a whole. Since more goods imply more utility, economic growth, which allows increasing consumption, simply leads to more happiness, enjoyment of life, etc., as welfare, success and social status are exclusively defined by the utility derived from goods.
The axiomatic assumptions about preferences lead to the concept of consumer sovereignty: as long as preferences are given, the goal of production is to fulfil them efficiently. The consumer is sovereign since his unexplained preferences determine production. Firms adapt to the initially given and fixed needs and preferences of consumers. In economic theory, these needs and preferences cannot result from the production system (for example under the influence of advertising or through oligopolistic tendencies): production is justified by demand and not by itself (Galbraith, 1958) .
With regard to the concern for sustainability and the problems stemming from mass consumption, it is clear that economic theory goes in the same counterproductive direction. Theory handles consumption as if its level had no consequences, either on nature or on other factors such as culture, psychology, etc. In this perspective, few doors are open to sustainability. Environmental concern is integrated into the preferences of the sovereign consumer, and the economist does not deal with them any further. The only goal of economy is to satisfy these preferences efficiently.
Consumption as a process
Given these problems with neoclassical economic analysis, a modification of the analytical framework becomes necessary if we want to examine household demand and its relations to sustainability more meaningfully. One branch of economic analysis which is based on some critical points of the 'traditional theory' [1] might represent a further step in this direction: New Household Economics, a branch of demand economics developed in the l960s, essentially by Becker and Lancaster [2] . Their approach has been important to microeconomic theory and for the improvement of the analysis of household demand ever since.
The main aspect of Becker's approach is the analogy between the household and the firm. The process of household decision-making is assimilated to the functioning of a firm in a market economy. Utility is derived from 'intermediate goods', which are produced by the household on the basis of time and of market goods as input. According to the value of time, different consumption patterns can be underlined. Becker's approach actually tends to integrate households' non-market activities as market decisions and allows us to understand consumption as a process.
The Lancaster approach concentrates on the source of utility: he assumes that it is not goods themselves but rather their characteristics or attributes which provide utility for a consumer. Lancaster focuses on products and their attributes, giving up the strict assumption of homogenous products in traditional theory. Thus we obtain a more objective understanding of goods, owing to their intrinsic characteristics. Lancaster underlines the 'aesthetical' or 'intellectual' characteristics of the consumption of certain goods , which enables economists to enlarge the perception of goods, for example in a social dimension [3] .
The Lancaster and Becker approaches allow a better understanding of the decision-making and consumption process. They represent a move towards reality: Becker allo ws us to see consumption as a process and Lancaster shows us how to enlarge the concept of goods in economic theory. From the perspective of sustainability, these ideas allow us to discuss consumption patterns according to the 'value' of time and the 'environmental characteristics' of consumption goods.
Both approaches nevertheless remain within the framework and the basic paradigms of neoclassical economic theory. They assume given consumer preferences and apply utility maximization and the analytical tools of economic analysis without trying to understand what is actually behind utility. The paradigm of the Homo oeconomicus is still the basis, and psychological or sociological influence factors are not explicitly integrated into the analysis (they are implicit in the utility function) [4] .
Consumption and social structure
It can also be interesting to discuss the structure in which the consumption process is integrated. Following Cogoy (1997 Cogoy ( , 1999 , social infrastructure (i.e. the sum of opportunities offered to a consumer in terms of mobility, available products in short, all consumption activities) strongly influences consumption patterns. Here, consumption is not to utility derived from a good, but represents an output derived from inputs such as time, work, market goods, personal skills, social relations, etc.
The growing tendency to integrate non-market sectors and goods into market activity is important for our concerns. The previously home-made goods and services are currently mediated through the market, not only through an increasing number of household appliances, but also through the 'industrialization of leisure time' (Cogoy, 1995) . The activities that formerly belonged to the domestic sector are increasingly integrated into the market economy. Cogoy deduces three consequences:
• Market technologies are assumed to be more energy-and materials -intensive than informal (non-market) production, since they substitute for household labour;
• A reduction of skills and know-how at a local level takes place and is likely to imply a more indifferent behaviour towards the environment [5] ;
• Therefore, impacts on the environment increase, which in turn require technologies to control pollution. First, these are assumed to be more capital-intensive than in the former non-markets sectors. Second, end-of-pipe technologies use environmental damages as inputs, and contradict the idea of pollution prevention and sustainability. However, the borderline between market and non-market sectors seems to become more and more tenuous, since the market utopia consist in monetarizing the economy as far as possible.
In this perspective, the definition of consumption patterns has to respond to a triple efficiency: traditional economic efficiency, efficiency in time, and ecological efficiency (Cogoy, 1997) . These can be contradictory: a minimization of the time devoted to consumption activity normally involves a substitution of domestic work by manufactured products, and therefore an increased pressure on the environment. Our preceding arguments do not aim to give a complete description or explanation of how consumer theory can be improved in relation to sustainable consumption patterns. Recent works give a broader perspective on such concerns (see e.g. Røpke, 1999; Princen, 1999) . We rather aimed at stressing a few pertinent aspects of the basic questions this paper raises: the so-called consumer sovereignly is embedded into a social structure, in which many different (f)actors are involved. In the next section we deal with one of these (f)actors, drawing the link between consumption and production sides.
3 The supply side as a key factor of sustainable consumption
Having addressed the economic theory of demand and some of the problems encountered when discussing environmental issues related to consumption, we turn to the other side of the coin: is it really true that consumers' preferences rule the production side of economy, i.e. that firms adapt to what consumers want?
Of course, this reasoning leads to the eternal question of the hen and the egg: does the fault lie in consumption or in production? In our opinion, asking this question is interesting, but not crucial. The main point is that there are actually two sides to (un)sustainable consumption: on the one hand the consumer, mass consumption, lifestyles and needs; on the other hand the firm, production and its environmental side-effects, marketing, massive sales and competitiveness. Or, in terms of the well-known Ehrlich (IPCT) formula, affluence versus technology, which is what we will now discuss.
Eco-efficiency and eco-sufficiency and the role of firms
Reaching sustainable consumption depends not only on the consumer, but also on the firm as producer, marketer and seller of products. Two reflections underline this idea: the first one is the Ehrlich formula, also called the IPAT or IPCT formula (Ehrlich and Holdren, 1971) . This formula describes the overall relation between final consumption and environmental problems:
where I is the total environmental impact; P is the size of the population; C is the consumption per person (or A for affluence); T is the environmental impact per unit of consumption (technology). The Ehrlich formula is a way of structuring the relationship between final consumption and its impact on the environment [6] . It underlines the complexity of the environmental responsibilities: they lie not only in the consumer and his consumption level, but also in the quantity of consumption through population size as well as in technology (i.e. researchers, designers, developers, producers...).
In order to quantify this relation, it is necessary to develop specific measures of C, the typical consumption per person within the society/region/sector studied, and of T, which links the unit consumption to the environmental impact. Such measures can be developed on a sector by sector, product by product, or process by process basis for different categories of consumption, and, similarly, for different categories of environmental pressure, such as the use of energy and natural resources, space requirements, pollution and waste discharges, and ecosystem impacts. A very large amount of work has already been done on developing indicators linking categories of consumption with environmental pressures [7] .
The second important reflection is the distinction between efficiency and sufficiency (see Figure 1 ). These two concepts have been developed particularly in relation to the idea of industrial metabolism, dematerialization or increasing resource efficiency. The sufficiency concept was originally invented as a reaction to the more technocentric research work on the environmental improvement of products and production (Sachs, 1993) .
Better eco-efficiency means that consumption is rendered more environmentally sustainable through a reduction in the environmental impact per unit of products and services consumed. It is signalled by a reduction in the T in the Ehrlich formula. Firms play a major role in this approach since they influence the technological development of new products: the producer therefore becomes partly responsible for sustainable consumption. Production then requires less material and energy inputs, less harmful substances, and takes the whole product life -cycle into account [8] . Other things equal, longer living products are more eco-efficient [9] . Various criteria of environmental impact assessment can be applied, such as fossil energy intensity, material requirements, greenhouse gas emissions per unit of the product or of its use (e.g. in the case of a motor car). The consumer does not play a direct role in eco-efficiency improvements, since it is the producer who initiates technological progress in the products and in the production process. Consumer behaviour does not necessarily change to achieve increased ecoefficiency. Of course, rising demand for eco-efficient products and services can stimulate a faster development and implementation of eco-efficiency gains.
The eco-efficiency approach can however be criticized since it does not guarantee a reduction of environmental problems related to total consumption if the quantity of consumption is not reduced or if population growth continues. The 'rebound effects' appear when efficiency gains are outweighed by growing demand (for example when they lead to price reductions) [10] . For the consumer, the sufficiency concept therefore seems much more consequential. It aims at curbing current trends in consumption and thus challenges lifestyles, consumption patterns and views of the modern world as a consumer society. Sufficiency demands societal changes such as new use patterns and forms of well-being. The following examples briefly sketch what ecological sufficiency might be: different forms of use of already existing products inducing a longer product life reduce waste production and resource and energy use for the production of new goods; the sharing of products by different consumers instead of each one of them having his own reduces the number of products needed in total; the offer of services by firms instead of the mere sale of products increases the efficiency in the use of products, and reduces the sum of goods needed [11] .
Whereas for producers efficiency gains in environmental terms can more or less directly be translated into economic gains for the firm (less input, less pollution, lower costs, lower taxes, etc.), the environmental problems related to consumption are inherent to the phenomenon of consumption itself. This sufficiency approach emphasizes the responsibility of consumer demand and the means of influence that shape it.
Several objections linked with the implementation of the sufficiency principle arise (Weskamp, 1995; Schultz, 1995) . The most obvious one is that the idea of reducing consumption and normative claims to 'reasonable' consumerism cut across individual freedoms. This could represent 'ecological tyranny' and, partly for this reason, policies trying to impose constraints on consumption patterns may have perverse social and economical effects. A strength of the sufficiency principle, however, is that is reinforces the idea that there is a role for responsibility in consumer decision-making.
Drawing the link between producer and consumer
Following our preceding reflections, it seems clear that both producers and consumers have responsibilities in the question of sustainable consumption: the producer through providing environmentally more efficient goods (which requires technical solutions), and the consumer by adapting his lifestyle, consumption patterns and consumption level (which involves psychological, cultural and societal considerations). The toolbox set out in Table 1 addresses both sides of this issue. This table enables us to draw the links between the consumption and production spheres. The static picture thus becomes more dynamic. In our opinion, the main channel through which the two are interconnected is information. 
Information from the production to the consumption side
The information given by the producer to the consumer is normally limited to the price of a product and its immediately visible characteristics, plus possibly information like the ingredients or the geographical origin of the product. And, of course, there is advertising, which provides consumers with information mainly on the existence of a product, but also on some of its characteristics, aiming at people's (not always previously existing) needs and wishes.
For the consumer to improve his decision-making concerning environmental aspects, the producer needs to provide information, that is, improve the information transferred so that the content concerning the environment is increased. One such possibility is related to the economic i nstrument that prices represent. Prices, when formed from an environmental perspective, reflect the environmental costs induced by a product. Traditionally, the 'polluter pays' principle demands the identification of the responsible actor for an environmental problem in order to make him compensate the social costs he induced. In this perspective, environmental damage caused by unsustainable consumption patterns is the responsibility of consumers who are the target of price solutions (Pearce, 1994) . Changing the prices or introducing a tax on the utilization of materials, is likely to operate substitutions in both production and consumption: the ratio of natural resources used in production is reduced and consumers are likely to turn to less resource-intensive products. Negative externalities of consumption are thus internalized. This can, however, be criticized in view of the determination of environmental costs (Pearce, 1976) .
The improvements mentioned include new mechanisms on the sides of both production and consumption, but also impulses from the 'outside', e.g. information provided by actors other than producers and consumers. Such improvements can be based on the measurement of material flows, with the help of material flow analysis (MFA) or material balances. For instance, MIPS (Material Input Per unit of Service (Schmidt-Bleek et al., 1998) ) measures the amount of material (water, air, biotic/abiotic material) needed during the life -cycle of a product and compares it with the number of service units that this product provides. Through eco-labels, which can be based on the information provided by MIPS, the potential buyer of a product is supplied with information of environmental interest for the purchase decision. Following Cogoy (1997) , such information helps to improve time efficiency (by decreasing the time required to collect reliable information) and ecological efficiency related to sustainable consumption activity.
Information from the consumption to the production side
In economic theory, information from the consumer to the firm is traditionally given through consumer demand for products on the market. This information mainly concerns the quantity of products asked for, but also qualitative aspects and product characteristics (as integrated by Lancaster). In the last few decades, firms have also increasingly relied on market studies and consumer surveys, as well as simulations of purchase situations. All such empirical instruments aim at a better knowledge of existing and potential demand, in order to sustain or increase production and supply.
Producers also need information stimuli coming from the demand side when a transformation to more eco-efficient production is aimed at. Obviously, a mere shift of demand to environmentally friendly products and suppliers is not enough -or at least not fast enough -to rapidly obtain results for sustainability. Recent events have shown that consumers can express their environmental concerns through collective action, and thus represent such important information that even a large company can be forced to react. The 1995 case of the Shell North Sea oil platform Brent Spar and the consumer boycott of Shell gas stations is an example of this. It emphasizes the fact that external actors play a major role in such actions, since NGOs, governments, research institutions and other actors are important mediators in the system of information flows between consumption and production (Greenpeace acted as such an intermediary in the Brent Spar affair).
The recent efforts to give a greater role to the public in environmental decision-making are another way of improving information flow from the consumption to the production side. Focus groups, roundtables, citizen workshops and other forms of participative policy instruments have been developed and applied. Including the demand side and public opinion on environmental subjects in foresight studies can crucially influence technological choices and future development, since such tools are largely applied and used by the leading industrial firms (Faucheux and O'Connor, 2000) .
Finally, information could act as a vector of experiences of more sustainable consumption patterns. Georg (1999) underlines specific experiments, such as ecological villages, where energy, resources and wastes are managed not only in a more ecological way (eco-efficient aspect), but also in a collective way by the community (eco-sufficient aspect). The striking example of durable goods sharing networks enables us to conciliate two important aspects for our concerns: patterns of (more) sustainable consumption on the one hand, and individual freedom on the other, as conceived in economic theory through the rational Homo oeconomicus. Thus welfare depends on services provided by goods, not on goods themselves: needs are partly fulfilled through social means (see Jolivet and Aknin, 2000) .
Conclusion
This paper argues that the search for sustainable consumption should not omit a reflection on the two aspects of economy, demand and supply. Consumers are directly involved in the decision to purchase, the decision of what and how much is purchased, and the use and disposal of products. They are, however, not (or at least not directly) involved in the development, the production and the provision of products, nor do they manage the waste processing. We have shown that consumer sovereignty can be understood as more than the maximization of material consumption, often assimilated to well-being. If we consider that the consumer is embedded into social infrastructures, a certain number of instruments allow the limiting of the environmental consequences of consumption activities. Through his relationships with other individuals (the human aspect of social infrastructures), the consumer can behave according to the sufficiency concept, and thus allows a de-linking of material consumption from well-being. In his choice of goods supplied by the firms (technical aspect of social infrastructure), the concept of eco-efficiency is addressed.
Eco-efficient products in t hemselves do not necessarily change people's way of consuming, feeling, behaving and learning. This argument (grounded in the premise of economic theory, according to which consumption reigns over production and firms merely respond to the level of demand) shifts the responsibility from the firm to the consumer. We point out that both the consumer and the producer are embedded in sustainable consumption.
This view of the link between the producer and the consumer underlines what we stated above: of course, producers depend on consumer demand in order to survive, but they also influence consumption through the information they provide (and everyone to see, hear, and feel through more and more complex systems of mediation). Improving the information flows from producer to consumer and vice versa, as well as other information flows coming from other actors such as governments, public institutions, NGOs, would improve the functioning of each of the tools, and might also lead to more fundamental societal changes towards sustainable consumption.
